The combination of the final version of the Rave spectroscopic survey data release 6 with radial velocities and astrometry from Gaia DR2 allows us to identify and create a catalog of single lined binary star candidates (SB1), their inferred orbital parameters, and to inspect possible double lined binary stars (SB2).
weeks to years it is a challenge even to identify their multiple nature. Detection of variability of radial velocities (RVs) is a very successful, though relatively timeconsuming method, which has been extensively used in studies of dwarfs and sub-dwarfs (Duquennoy & Mayor 1991; Fischer & Marcy 1992) , massive binary systems (e.g. Sana et al. 2009 ) and binary stars in clusters (Abt & Willmarth 1999; Sommariva et al. 2009 ). There have been several surveys dedicated to the search of spectroscopic binaries (e.g. Latham et al. 2002; Griffin 2006; Mermilliod et al. 2007 ). The Geneva-Copenhagen Survey (Nordström et al. 2004 ) marked a milestone in the size of the sample, as it presented ∼ 5 RV measurements of 14,139 F-and G-type dwarfs drawn from a kinematically unbiased magnitude-limited sample, painstakingly observing one star at a time. A landmark result of this effort was the realization that spectroscopic binarity can be detected in 19% of the observed targets, while the fraction of binary stars of all types reached 34%, in agreement with an earlier result of Duquennoy & Mayor (1991) .
The last decade has been marked by much larger ground-based spectroscopic surveys, which use wide field coverage and fibre optics to obtain spectra of a hundred or more stars at a time. The result are not only RVs but also spectroscopically determined values of stellar parameters, including chemistry. On the other hand, the scientific focus is shifting from stellar kinematics to Galactic archaeology, so the goal is to observe as many stars as possible. This means that most targets are observed only during a single night, with the majority of repeated observations consisting of two visits per target scheduled days to years apart. So any statement on binarity from these spectroscopic surveys is based on a large number of targets with a small number of visits. These properties are typical for the Rave (Radial Velocity Experiment) survey (Steinmetz et al. 2006) , but also for Gaia-ESO (Gilmore et al. 2012) , Apogee (Apache Point Observatory Galactic Evolution Experiment) (Holtzman et al. 2015) , Lamost (The Large Sky Area Multi-Object Fibre Spectroscopic Telescope) (Liu et al. 2017) , and Galah (The GALactic Archaeology with HERMES) (De Silva et al. 2015) surveys.
Here we focus on spectroscopic binaries that can be identified in the Rave survey. Double lined binaries (SB2) where we identify both sets of spectral lines are quite rare (Matijevič et al. 2012) , as they imply a very similar mass of both components. Another major reason why SB2 are rare is that the geometry needs to be rather favourable for us to see the line split. So our primary goal is to identify single-lined binaries (SB1), binaries where only spectral lines of primary component can be detected, which are much more common. We base our approach on an earlier study (Matijevič et al. 2011) , but with two important upgrades: (i) our analysis is based on the final and complete set of Rave spectra (Steinmetz et al. 2019 ) which approximately doubles the considered sample, (ii) RVs derived by Rave are matched to those of ESA's Gaia space mission (Gaia Collaboration et al. 2018a ) which increases the sample with multiple measurements by an order of magnitude. A Monte-Carlo approach is used to infer physical properties of the identified SB1 binaries. Their spectra are also searched for the presence of light from a secondary component.
We start with a sample based on Rave observations only. In Sec. 2 we present the data and in Sec. 3 we summarize the method to select SB1 candidates. Next, we present basic properties of the SB1 sample, statistical inference of values of fundamental parameters, and results of the search for absorption lines from a secondary component. In Section 7 we repeat the whole process, now including also RV observations from the Gaia satellite which are, however, different enough from Rave observations to keep their analysis separate from the one using Rave observations only. Finally we add some discussion of the results and an outline for the future.
Rave OBSERVATIONS AND SAMPLE SELECTION
The RAdial Velocity Experiment (Steinmetz et al. 2006; Zwitter et al. 2008; Siebert et al. 2011; Kordopatis et al. 2013; Kunder et al. 2017; Steinmetz et al. 2019 ) is a medium resolution (R ∼ 7500) spectroscopic survey of the Milky Way. It used the UK Schmidt telescope at the Australian Astronomical Observatory to obtain over half a million stellar spectra over the period of 12 April 2003 to 4 April 2013. These cover wavelength range of 8410 -8795Å. The survey properties as well as all its data products and analysis are described in detail in its final data release paper (Steinmetz et al. 2019 ). Here we provide just a brief summary as a service to the reader.
Rave is the first systematic (wide field coverage) spectroscopic Galactic archaeology survey. While the survey was ongoing its goals were gradually surpassing its original name by supplementing determination of radial velocity with estimates of effective temperature, surface gravity, and chemical properties, including abundances of aluminum, iron, magnesium, silicon, titanium and nickel in the stellar photospheres (these abundances are quoted in order of increasing uncertainties, which generally range from 0.14 to 0.23 dex). An inclusive approach has been used, where information obtained from observed spectra was supplemented with complementary photometric and astrometric information, as it became available.
The final Rave data release contains 518,392 spectra of 451,788 stars, which present a magnitude limited sample with 9 < I < 12. The typical signal-to-noise ratio (S/N) of the measured spectra is ∼ 40 per pixel. The Rave wavelength range matches that of the Gaia mission. This wavelength range includes a lot of spectral lines; most importantly the singly ionized calcium triplet (λλ = 8498, 8542, 8662Å), the Paschen series of hydrogen, and Fe I multiplets. In the measured part of the spectrum, contributions from telluric lines can be neglected and the only significant spectral signature of the interstellar medium is the diffuse interstellar band at 8620Å Kos et al. 2014) .
The selection of the Rave targets was very close to a random magnitude-limited sample of southern stars, but avoiding fields closer than ∼ 5 degrees from the Galactic plane and those in the direction of the Galactic bulge. Details of the selection function are discussed in Wojno et al. (2017) . A random selection implies that some of the stars belong to rare spectral types or brief evolutionary stages. Local linear embedding was shown to be an efficient morphological classification technique to pinpoint such peculiar cases and has been applied to Rave (Matijevič et al. 2012) . While morphological classification proved efficient in detecting SB2 objects and chromospherically active stars it is clear that it cannot identify SB1 stars which are hidden among the vast majority of 90-95% of stars with morphologically normal spectra.
The derivation of RVs is the main result of interest to us here. Velocities are derived as described in Siebert et al. (2011) . A two stage process is used. First a rough estimate of RV, with a typical precision better than 5 km s −1 , is obtained using a subset of 10 template synthetic spectra covering a wide range of stellar parameters. Next, a best-matching template is constructed using the full template database with a penalized chisquare technique described in Zwitter et al. (2008) . This template then allows us the determination of the final, more precise RV, which is corrected for possible zeropoint shifts (due to thermal instabilities of the instrument) and reported in the inertial frame of the Solar barycenter. As discussed in Steinmetz et al. (2019) , typical error of the derived RV in the Rave survey is ∼ 1.1 km s −1 . SB1s can be identified from multiple RV measurements of good quality, so we used the following selection criteria:
1. to safeguard against systematic problems with measurements of noisy spectra we used only those with a SNR avg SPARV ≥ 20 in Rave DR6;
2. only stars that have all their spectra classified as normal (flag1 with the value 'n') were used in Rave DR6;
3. only stars with at least two RV determinations were considered;
The first criterion is fulfilled for 414,637 (91.8 %) stars and the second further narrows selection to 395,919 (87.4 %) stars in RAVE DR6. The third criterion is more selective, though unavoidable in a search of SB1 candidates. In total 47,360 stars (9.1 %) have multiple observations. When applying the other two criteria we end up with a sample of 37,661 stars with repeated observations. Some of the targets have been observed up to 13 times ( Figure 1) . Most of the stars with at least 6 visits are located at Galactic latitude b > 30 o and are part of a logarithmic cadence with observations separated by approximately 1, 4, 10, 40, 100, and 1000 days. But a vast majority of stars have only two spectra, form a random sub-sample of the RAVE survey and are of primary interest to us here. Some of the repeats were made only days apart but about half have a time-span longer than 2 years (Figure 2 ).
THE METHOD
The identification of SB1 candidates is based on the detection of their RV variability. So we need a quantitative criterion for considering changes in RV as significant. Following the method and reasoning from Matijevič et al. (2011) , one can write the probability that RV 2 is larger than RV 1 as
where RV 1 and RV 2 are radial velocities and σ 1 and σ 2 errors measured for the same star at the two different observations. The squares of the RV errors σ 2 i can be treated as variances of the Gaussian distribution with the RV i as the mean value. If we would pick two samples from each of these distributions, P (2>1) represents the probability that the pick from the second sample is greater than the pick from the first one. If the RVs are the same, the numerator of the error function will be zero and the probability will equal 1/2. For a pair of very different RVs and comparably small errors, the error function approaches 1, and consequently the complete probability goes to 1. For stars with a significant RV variability the value of P should be close to 1, so we introduce a new function that includes a logarithm of P p log = −log 10 (1 − P )
For objects with very significant RV variability the argument of the logarithm can be very small and cause floating point errors, so we limit the value of p log to 14. Pourbaix et al. (2005) use p log = 2.87 as a lower limit indicating a significant RV variability, assuming equal RV errors. Such a limit on p log corresponds to RV values that are 4.24 σ i apart. Similarly, p log < 2 corresponds to RV values less than 3.3 σ i apart, so the variability is questionable. And p log < 1 implies RV differences smaller than 1.8 σ i , so an insignificant RV variability. Detection of RV variability is not a sufficient criterion to identify a SB1 object. We want to check if RV variability is not caused by surface activity and if the object shows photometric variability that is unlikely considering long orbital periods of a majority of SB1 stars. Although we required that spectra of SB1 candidates are morphologically classified as those of normal single stars we made additional cross-checks. In particular, Žerjal et al. (2013) made a catalog of chromospherically active stars, and photometric variability can be identified using the Rave DR5 + Gaia DR2 photometic variability flag (plot variable flag). These checks do not change our results significantly. Among the 3838 candidates discussed in the next section only 3 are known to be chromospherically active and 17 have a flag for photometric variability, most of them are red giants. Also, we checked RV variability as a function of time span. Close or semi-detached binaries that fill their Roche lobe, with periods usually shorter than one day, have large RV variability. Among SB1 candidates the majority of objects have low RV variability, and 23 objects have RV variability greater than 140 km/s for different time spans, from one day up to a few years.
SB1 CANDIDATES IN THE Rave -ONLY SAMPLE
SB1s were searched for in Rave using the method described above. This is similar to Matijevič et al. (2011) but we applied it to a larger sample. Instead of considering only data obtained up to the third data release we use the sixth and final Rave data release. This increases the number of SB1 candidates from 1333 to 3838 and keeps their percentage at ∼10% of the stars with repeated observations. We note that the fraction of SB1 candidates reaches ∼ 30 % for objects with a large number of observations (Table 1 ). In Table 2 we report the basic properties of our 3838 SB1 candidates. Their individual RV measurements are published by Steinmetz et al. (2019) .
Next we study the physical properties of the primary stars in SB1 candidate systems. Figure 3 shows two peaks in the distribution of the effective temperature, one at ∼ 4500 K for the red clump and giant stars with masses larger than 1.5 M and another at ∼ 6000 K for the main-sequence dwarfs with masses ∼1 -1.2 M . SB1 candidates have a slightly lower metallicity than general population, maybe due to a contribution from the secondary star spectrum. The S/N of the reobserved stars and SB1s is higher than in the general population because brighter stars are re-observed more frequently than the faint ones in Rave (so observation time was used more efficiently). The same properties can be seen also in an apparent magnitude histogram. Objects with repeated observations and SB1 candidates have lower magnitudes than the general Rave sample. As shown in Figure 2 , the time-span between the first and the last observation of a given object is around 10 years, so systems with significantly larger orbital periods cannot be detected. This is demonstrated also by Figure 4 , which shows that the most probable maximum RV differences are ∼ 5 km s −1 , which at our limit of p log = 2.87 corresponds to a pair measurements with uncertainties ∼ 1.2 km s −1 , a typical value for Rave . A slight dependence of the position of the most probable RV differences on stellar type is therefore driven by the fact that giants tend to have their RVs measured with a greater precision, as their spectral lines are numerous and sharper. The maximal RV differences can reach 60 or even 100 km s −1 , which should correspond to rather close systems with short orbital periods.
ORBITAL PARAMETERS FOR MAIN SEQUENCE DWARFS
The radial velocity of a binary star is given by the following equation:
where i is the orbital inclination, e the eccentricity, P the orbital period, Θ the true anomaly, ω the longitude of periastron, γ the radial velocity of the center of mass, and a the semi-major axis. The latter relates to the mass of the primary star (M 1 ) and the mass ratio q = M 2 /M 1 as
All 6 parameters cannot be determined from the small number of re-observations of a given object obtained by Rave. But for objects with at least 4 RV determinations well distributed over time one can attempt a probabilistic approach, with the goal of obtaining approximate estimates for their orbital periods. To do so one should adopt a grid of parameter values that are to be tested. These are given in (Table 3) . We limit our analysis to primary stars on the main sequence, so that we could infer their mass M 1 from their spectroscopically determined effective temperature. All combinations of these parameters do not occur in nature. Following Duquennoy & Mayor (1991) and Raghavan et al. (2010) we adopt the following constraints:
1. main sequence systems with P < 12 days are assumed to have circular orbits due to tidal interaction in close binaries;
2. systems with a period P > 12 days have a flat distribution in eccentricity that varies from 0.0 to ∼ 0.8, independent of period;
3. short-period systems (P < 100 days) have q > 0.4. There are 406 SB1 candidates with primaries that are main sequence dwarfs and that have at least 4 RVs measured by Rave . This makes them suitable objects to attempt an approximate determination of their orbital periods. To do so, we first split them into 4 groups according to the sign of their RV changes: in the first group are objects where the RV derivative is either positive or negative throughout (n = 0), and in the other three groups are objects with one, two, or more changes in the sign of their RV derivative (n = 1, 2, > 2). The first two groups are well populated while there are only a handful of objects in the last two groups. These groups can be used to roughly infer what are likely values of P . For the first two groups (n = 0, 1) we assumed that P cannot be longer than 8 times the time-span between the first and the last observation, for the third group (n = 2) we lower the maximum period to 3 times the time-span and for the last group (n > 2) to within the time-span. Next we use these limits on P to compare observed RVs to the calculated ones by marginalizing over other parameters. In particular, for each object we generate 500 sets of randomized values of inclination, longitude of periastron and initial orbital phase and for each of these sets we check on all allowed combinations of period, eccentricity, and mass ratio as quoted in Table  2 . Table 3 reports parameter values for the best fit to the observed RVs and Figure 5 illustrates solutions for a few objects.
An SB1 with a very high eccentricity can be very hard to identify. Such a binary spends only a very short time close to periastron at high orbital velocities, but most of the time their RVs are nearly constant and close to the γ velocity of the center of mass. Rave objects generally have a small number of observations (Figure 1 ), so it is quite likely to miss the RV spike around the periastron passage and the object might not be identified as a binary at all.
Most of the SB1 candidates have orbital periods shorter than a year, and only ∼ 10% of the objects have orbital periods larger than 2 years ( Figure 6 , left panel). As already mentioned, orbital periods cannot be very long as observations span only a few years or less, but they cannot be very short either as large RV variations are quite rare. The right panel of Figure 6 shows that the orbital period is determined to within 50% for about half of the objects. Similar uncertainties are true also for q, while M 1 is determined to within 10% using the effective temperature of the primary and its assumed position on the main sequence.
In order to better evaluate the precision and reliability of our orbital period determinations we constructed a mock sample of RV measurements using orbital solutions of SB1 binaries as reported in the 9 th Catalogue of Spectroscopic Binaries (Pourbaix et al. 2004 ). For each Rave SB1 candidate we selected its counterpart in the catalogue, matching the effective temperature and dwarf nature of its primary. The orbital phase of the first Rave observation was picked randomly, with subsequent velocities generated from the orbital solution at the same time-offsets as in the actual Rave observations. The set was processed in the same way as the Rave observations, so that the derived orbital period could be compared to the actual one from the catalogue (Figure 7) . 50 % of all objects are in the gray area, where the dispersion is ± 40 % around the true value, while 90 % of all objects have periods determined to within a factor of 2. The results do not depend on the effective temperature of the primary (see right panel in Figure 7 ). The results are generally acceptable but we note some systematics: our periods tend to be overestimated for short period binaries and underestimated for long-period ones.
6. SB2 CANDIDATES SB1 candidates in Rave have been labelled as normal single stars by a morphological classification scheme (Matijevič et al. 2012) . This is understandable, as the primary star is usually much brighter than the secondary one in such systems. But a close inspection of their spectra sometimes reveals a contribution of the light from the secondary, thus moving the object to the SB2 category. The signature of the secondary can be searched for in spectral lines. Due to the limited S/N ratios of the Rave spectra the strongest lines turn out to be the The combination of these values points to spectra with unusual shapes of spectral lines that could be double lined binaries (colored dots on Figure 8 ). Visual inspection of those spectra confirmed the existence of several double lined binaries where a chi-square fit with two spectra gave a much better representation of the observed spectrum than a single spectrum.
An example is given in Figure 9 . The top panel shows five spectra of the same star, where only the last one, Figure 10 . Absolute magnitude -color diagram for single, SB1, and SB2 candidate stars. The blue lines are 2 and 4 Gyr Padova isochrones (Marigo et al. 2017 ) with a metallicity set to the Solar value. Gray dots are Rave single stars, red ones are SB1 candidates, and black ones SB2 candidates. The black solid line is the median value of the J magnitude for single stars and the gray area indicates the σ around median. Similarly, red solid line and shaded area are medians for SB1 candidates.
observed at orbital phase 0.72, shows obvious double components in the Calcium triplet and also in other spectral lines. The RV curve of the same object is presented in Figure 5a . The first four spectra in Figure 9 were obtained in 2009, while the last one which shows double-lined spectral lines was obtained in 2006. The bottom two panels show results of a least-square fit to this double-lined spectrum using both RVs, temperatures, mass ratio, and metallicity as free parameters, with surface gravity constrained by the assumption that both stars are on the main sequence. We note that the same solution presents a good fit also for the other four spectra, though one would expect more pronounced double-lined profiles also at the other quarter phase. This may be explained by the fact that we adopted orbital periods and phases as calculated in the SB1 fit, even though a contribution from a secondary component in SB2s may alter these values. The goal of this analysis is to point to possible SB2 candidates, but the number of multiple Rave spectra is too small to attempt a complete solution anyway. We also note that our list of SB2 candidates contains only 8 objects -these are the ones that escaped detection by the automated morphological classification algorithm (Matijevič et al. 2012 ). On the other hand, Steinmetz et al. (2019) lists 2861 objects with (some) spectra in the SB2 category, with physical properties of 123 of them discussed already by Matijevič et al. (2010) .
For an object on the main sequence one could expect a moderate increase of luminosity if the object is not single but a SB1 binary system, with an effect even more pronounced for SB2s. This is an obvious consequence of an increasing contribution of light from the secondary. Indeed, the SB1s in Figure 10 are about 0.2 magnitudes brighter than single stars, but the dispersion around the median value is the same. The data pool of SB2s is too small to make the same statistics, but it can be seen that they are brighter than single stars and some of them approach a 0.75 mag limit, which corresponds to the joint luminosity of two equal stars instead of one. The positions of evolutionary tracks of Solar-type stars in Figure 10 demonstrate, however ,that many of the single or binary objects may be actually evolving off the main sequence, which also makes these objects brighter. This matter is discussed inČotar et al. (2019) .
7. COMBINING Rave WITH GAIA Figure 11 . Maximum RV variability for groups of objects identified as single stars or SB1 candidates by Rave DR6 survey alone (label R), or by a combination of the Rave and Gaia DR2 (label R+G) surveys. The red line denotes RV differences between Rave and Gaia for all objects that have only one Rave observation. The green line shows that the RVs of single stars match to ∼ 2 km s −1 across the surveys, so one can use a combination of RVs from both surveys to search for SB1 candidates. The black solid line demonstrates that a combination of the two surveys can use its long timespan to identify SB1s with the lowest RV amplitude.
The Gaia satellite was launched on 19 December 2013 and started with scientific observations in July 2014 (Gaia Collaboration et al. 2016) . Its main objective are astrometric measurements of parallax and proper motion, but here we focus on results from an on-board RV spectrometer. It has a resolving power of ∼ 11 500 covering the near infra-red wavelength range at 845 -782 nm, with an expected precision of 1 km s −1 for GK stars brighter than G ∼ 12 (Cropper et al. 2018; Katz et al. 2019) . In April 2018 the Gaia Collaboration et al. (2018b) published median RVs for 7.2 million sources with effective temperatures in the range of 3550-6900 K that are brighter than G = 12.5. These medians were Most of the stars observed also by Rave lie at the faint end of objects accessible for Gaia RV measurements. For such objects (G ∼ 11.8) the precision of Gaia RVs is 1.4 and 3.7 km s −1 for an effective temperature of 5000 K and 6500 K, respectively. We note that these errors are not significantly larger than for the Rave survey, so the two sets of measurements can be efficiently combined. The small offset of the RVs reported by Gaia with a typical value of 0.3 km s −1 (Steinmetz et al. 2018 ) is negligible, when our relatively stringent limits on p log used to search for SB1 candidates are considered. Objects with a pronounced RV variation or SB2s were not included in Gaia DR2. Still, a combination of Rave and Gaia DR2 allows for an efficient search of SB1s with an orbital period of a few years.
Gaia obtained its RV measurements after completion of the Rave survey, so combining the two datasets increases the time-span of RV measurements and thus allows a detection of SB1 systems with longer orbital periods. More importantly, most of its targets have been observed with Rave only once (Figure 1 ), but Gaia is adding another observation and so allows to test for variability of their RVs. In fact, Gaia itself observed each object several times, but these observations will be published only in one of the next data releases and they do not reach the combined timespan of Rave + Gaia, which stretches up to over a decade (Figure 2) .
Median Gaia RVs have been calculated from several observations over 22 months. Individual measurements are not available, so we adopted an epoch of 15 June 2015, which is at the middle of the observed timespan. Note that the true median epoch of Gaia RV measurements could be up to a few months earlier or later. But this has little influence on our analysis, as the closest Rave observations were obtained at least 2.1 years earlier. The combination of Rave and Gaia RVs extends the maximum time span from 8 to 12 years, while the median value is extended from 2 to 7 years ( Figure 2) . We note that the use of median velocity of Gaia favours an analysis which is separate from the one based on Rave data only.
There are 450,646 stars with RVs measured in both surveys. This is a remarkable increase by over 37,661 stars suitable for SB1 search in the Rave-only survey. After conducting the same analysis as before (Section 3) we obtained the following results. 7.7% of the stars with observations in both datasets are SB1 candidates. This is close to a the fraction of 10.2% that was obtained based on Rave data only, even though the time-span is much longer. Among Rave stars with multiple observations that were labeled as single stars (p log < 2.87) we found almost 10 % new binary candidates after we included Gaia velocities in calculations. Overall, we were able to identify 27,716 SB1 candidates in the Rave + Gaia sample, compared to 3838 from the Rave-only analysis.
The black dashed line in Figure 11 shows the radial velocity variability for stars that were classified as normal single stars, according to their Rave radial velocities. For the vast majority of objects the RV changes are less than 5 km s −1 , so we can assume those objects are long period binaries, impossible to detect without observations over a longer time-span. After we added Gaia velocities, the resulting RV variability became significant for some of these stars and we identified new SB1 candidates. Future Gaia data releases will probably reveal even more binary candidates.
Next we repeated the computation of orbital parameters (Section 5), now adding Gaia velocities. The results are shown in Figure 12 . The results are very similar as for the Rave-only dataset. This is a consequence of the similar accuracy of RV measurements in both samples.
CONCLUSIONS
This paper presents a complete list of SB1 candidate stars in the Rave survey based on the requirement that their RV measurements differ by at least ∼ 4.2σ apart (p log = 2.87). Using the probability function described in (Matijevič et al. 2011) we detected 3838 single lined spectroscopic binary candidates. This almost triples the number of candidates known so far and corresponds to ∼ 10 % of all normal stars observed multiple times by Rave. Most of the primary stars of these systems belong to main-sequence dwarfs with temperatures around 6000 K and masses around 1 -1.2 M , or red clump stars and red giant stars with temperatures 4500 -5000 K and masses larger than 1.5 M . The secondary stars contribute only a small fraction of the total light of an SB1 candidate. Still, the spectral lines in the combined spectrum are somewhat shallower, so this may be the reason why SB1 candidates appear to be more metal poor than the general Rave population.
Even though most of the stars with repeated observations in Rave have been observed only a few times, it is possible to make a rough estimate of the orbital parameters for systems with primary components on the main sequence. We focused on systems with at least 4 observations. Being limited by the time span between re-observations, our results showed that most systems have an orbital period shorter than one year, and only a few of them have orbital periods of around three years.
Our sample of SB1 candidates includes stars morphologically classified as normal single stars. But at least in some cases one may hope to identify a contribution of the secondary component to the total light of the system. In the spectra this is revealed by unusual shapes of the spectral lines, which were measured through the boxiness and asymmetry of calcium triplet lines. A visual inspection of their spectra revealed some compelling cases with a mass ratio around 0.8. We also note that both SB1 and SB2 candidates tend to be somewhat brighter than their single-star counterparts, which is consistent with a contribution of light from a secondary component.
Gaia DR2 is supplementing the Rave dataset with another RV observation for 450,646 stars. It also observed at an epoch after Rave observations were concluded, so the combined dataset has a larger time-span of up to 12 years and with a median of 7 years. The analysis of the combined datasets allows us to identify 27,716 stars as single lined binary candidates, which presents an order of magnitude increase over earlier studies. The orbital and physical properties of these systems are similar to the ones from the Rave-only dataset, but an accurate knowledge of their spatial position and velocity vectors provided by Gaia DR2 allows us to calculate their Galactic orbits and to further characterize their physical parameters.
The contents of Tables 2, 4 , and 6 are available via the Vizier/CDS service.
